Hypoxia and the Edema Syndrome: elucidation of a mechanism of teratogenesis.
The elucidation of mechanisms and pathogenesis of birth defects is exceedingly complex. Consequently, there are few examples where the etiology of birth defects caused by a specific agent has been well described. One such example is the "Edema Syndrome" first described by Casimer Grabowski in the 1960s as a mechanism of hypoxia-induced malformations in the chick embryo. The Edema Syndrome comprised a series of events in the embryo starting with osmotic imbalances followed by edema, distention, blisters, hematomas, and hemorrhage in or near developing structures. Malformation or deformation of structures resulted from mechanical disruption or loss of blood supply. A similar etiology has since been described by others in a variety of laboratory mammals following treatment with drugs including epinephrine, hydroxyurea, cocaine, phenytoin, and potassium channel-blocking drugs. Free radical excess following transient hypoxia may be a common factor in all of these insults. Vascular disruption is also associated with a number of birth defects in humans, including limb and digit reduction defects and urogenital defects.